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Abstract
PurposeTo report the correlation among the amount of myopic correction, axial length elongation, and higher order aberrations after treatment with orthokeratology lenses in myopic patients.

MethodsEighteen patients (36 eyes) treated with orthokeratology lenses for more than 12 months were recruited for this study. Visual acuity, spherical equivalent, axial length, and higher order aberrations were measured at baseline and 1, 6, and 12 months after wearing lenses. Correlations among them were analyzed.

ResultsTotal higher order, spherical, vertical and horizontal coma aberrations were significantly increased from 0.85 ± 1.47, −0.22 ± 0.40, 0.40 ± 0.47, 0.22 ± 0.31 to 1.11 ± 0.72, 0.10 ± 0.38, 0.79 ± 0.63, 0.66 ± 1.29 after 1 month repectively (p < 0.05), but root mean square (RMS) total and trefoil aberrations were not (p > 0.05), remaining up to 12 months.Total and corneal spherical aberrations were positively correlated to the amount of myopic correction (p = 0.001 and p = 0.028, repectively) and negatively to the amount of axial length elongation (p = 0.036 and p = 0.079, repectively). Uncorrected visual acuity and spherical equivalent were significantly improved from 0.52 ± 0.08 and −2.41 ± 0.36 to 0.07 ± 0.07 and −0.84 ± 0.32 after 1 month respectively. This improvement was maintained up to 12 months (p = 0.002 and p = 0.001, respectively). Axial length was continuously increased from 24.31 ± 0.53 mm to 24.91 ± 0.60 mm after 12 months, but showed no significant changes (p = 0.721).

ConclusionsAlthough orthokeratology lenses were effective for the correction of myopia, they increased higher order aberrations depending on the amount of myopic correction. Physicians should consider higher order aberrations. Further studies regarding the relationship between axial length elongation and higher order aberrations to retard myopic progression should be conducted.
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[image: Figure F1 ]Figure 1

Correlation analysis between spherical aberration and spherical equivalent. Scatterplots demonstrating changes in total (A) and corneal (B) spherical aberration and spherical equivalent for 1 year (Spearman correlation coefficient; r = 0.540, p = 0.001 and r = 0.437, p = 0.028, respectively).
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[image: Figure F2 ]Figure 2

Correlation analysis between spherical aberration and axial length. Scatterplots demonstrating changes in total (A) and corneal (B) spherical aberration and axial length for 1 year (Spearman correlation coefficient; r = −0.449, p = 0.036 and r = −0.398, p = 0.079, respectively).
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[image: Figure F3 ]Figure 3

Changes of uncorrected visual acuity before & after wearing orthokeratology lenses. *p < 0.05, compared with baseline.
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[image: Figure F4 ]Figure 4

Changes of spherical equivalent before & after wearing orthokeratology lenses. *p < 0.05, compared with baseline.
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[image: Table  ]Table 1

Demographics of patientsValues are presented as mean ± SD unless otherwise indicated.
UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; D = diopter.
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[image: Table  ]Table 2

Changes of total aberrations (µm) for 12 monthsValues are presented as mean ± SD unless otherwise indicated. p-value based on one way analysis of variance (ANOVA) test.
RMS = root mean square; HO A = higher-order aberration; Sph A = spherical aberration; Coma7 A = Coma:Z (3,−1) aberration; Com8 A = coma:Z (3,1) aberration; Trefoil6 A = Trefoil:Z (3,−3) aberration; Trefoil9 A = Trefoil:Z (3,3) aberration.
*Statistically significant




[BACK]
[image: Table  ]Table 3

Changes of corneal aberrations (µm) for 12 monthsValues are presented as mean ± SD unless otherwise indicated. p-value based on one way analysis of variance (ANOVA) test.
RMS = root mean square; HO A = higher-order aberration; Sph A = spherical aberration; Coma7 A = Coma:Z (3,−1) aberration; Com8 A = coma:Z (3,1) aberration; Trefoil6 A = Trefoil:Z (3,−3) aberration; Trefoil9 A = Trefoil:Z (3,3) aberration.
*Statistically significant.
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